INTRODUCTION
The synthetic fuel production from renewable hydrocarbons is one of the possible alternatives to the existing methods of processing fossil energy sources [1, 2] . Aromatic hydrocarbons are represented in petroleum by benzene and its homologues [3] . Therefore, the most optimal option for the aromatic hydrocarbons transformation is to obtain aromatic amines using catalytic methods. Aromatic amino compounds are known to possess high detonation resistance. They are widely used as a replacement for antiknock additives containing lead and manganese. In addition, the products of halogen substituted amines liquid-phase hydrogenation are widely used in the manufacture of pesticides, herbicides, synthetic dyes, fibers, pharmaceuticals and other substances. It should be noted that for different processes both a high and a low target compounds dehalogenation degree are necessary. This leads to considerable interest in optimizing catalytic systems involving halogen substituted amines. One of the most significant parameters of the catalytic system determining both the rate and hydrogenation selectivity is the solvent and the catalyst nature [4] [5] [6] . In this regard, the studies, aimed at clarifying the influence of active metal nature in supported catalysts and the solvent nature on the hydrogenation rate and the dehalogenation degrees of 2-chloro-4-nitroaniline (2C4NA), as well as the depth of the process and the selectivity of this compound hydrogenation with respect to to halogen-substituted amine, are relevant.
This investigation purpose is to study the solvent and catalyst nature influence on the hydrogenation kinetics of 2-chloro-4-nitroaniline on supported palladium (10% Pd/C) and platinum (0.5% Pt/C) catalysts.
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EXPERIMENTAL PART
During the experiment, the kinetics of 2C4NA hydrogenation on deposited palladium and platinum catalysts with a metal content of 10% and 0.5%, respectively, in 2-propanol (0.68 mole fraction) and ethyl acetate aqueous solution was studied.
According to the literature data, in the reduction of chlorine-substituted nitro benzenes in lowgrade aprotic solvents, and in proton-containing solids, high degrees of dehalogenation are observed [7] . In this regard, the study of the 2C4NA liquid-phase hydrogenation kinetics in ethyl acetate and 2-propanol is a practically significant task.
When carrying out the kinetic experiment, a static method was used to carry out the hydrogenation reaction in a semi-closed system at a constant temperature (303 ± 1 K) and hydrogen pressure with intensive liquid phase mixing (3000 rpm). Such an experimental scheme allows one to determine the observed reaction rates with high reliability, and the experimental conditions ensured the elimination of the external mass transfer influence on the observed reaction rates.
The catalysts used were 10% palladium catalyst deposited on carbon grade ARD, as well as 0.5% platinum catalyst supported on coal grade OBB. The surface morphology of the catalysts was studied using a Mira 3LMH, TESCAN high resolution scanning electron microscope and a VEGA 3SBH scanning electron microscope, TESCAN, Czech Republic.
The main process characteristics were the observed reaction rate constants for hydrogen. They were calculated by processing the kinetic curves, examples of which are shown in Fig. 1 and 2 . The values of the observed reaction rate constant for hydrogen in each case corresponded to the tangent of the slope of the initial linear portion of the kinetic curve, indicating a zero order.
According to the data obtained, during the transition from an aqueous solution of 2-propanol to ethyl acetate, there was a decrease in the observed reaction rate by almost four times, both on palladium and platinum catalysts. It is worth noting that in 2-propanol aqueous solution on a palladium catalyst, the hydrogen absorption was observed in excess of the stoichiometrically necessary amount for the conversion of 2C4NA to 2-chloro-1,4-phenylenediamine (2CPhDА).
This indicates that the process proceeds more deeply and under the conditions of 2C4NA hydrogenation, hydrogen reacts not only with the nitro group, but also with the halogen substituent. In works [8] [9] [10] [11] [12] [13] [14] [15] it is noted that upon completion of the reaction a mixture of substances is formed, containing 2-chloro-1,4-phenylenediamine and 1,4phenylenediamine (PhDА). The ratio of products, both during the reaction and at its completion, may be different based on the characteristics of the selected catalyst, solvent, temperature and pressure.
The reaction media analysis, which was carried out using a scanning spectrophotometer "LEKI SS 2110 UV", showed that in the 2-propanol aqueous solution, the integral selectivity in 2CPhDА and PhDА was 76% and 23%, respectively. On the contrary, during the 2C4NA hydrogenation in ethyl acetate by 10% Pd/C, the 2CPhDА selectivity was higher and was 89%. At the same time, no PhDА significant amounts were detected in the reaction mixture. The data illustrating this provision is shown in Table. The appearance of kinetic curves ( Fig. 1 and 2 ) for hydrogen in hydrogenation in ethyl acetate and 2propanol indicates a significant solvent nature influence and a complex relationship between the catalyst structure and the solvent. It should be noted that in 2propanol for platinum and palladium catalysts the kinetic curves have the same type and the reaction follows the zero order in hydrogen.
When going from 2-propanol to ethyl acetate, the observed rates drop significantly. This may be due to the low mutual miscibility of ethyl acetate and water formed during the reduction of the nitro group. In this case, the separation of the liquid phase of ethyl acetatewater occurs and, as a result, the contribution of diffusion braking on hydrogen to the observed reaction rate increases. Due to the decrease in the solubility of the starting compound, its concentration in the surface layer increases, which leads to an increase in the resulting chloramine desorption rate. This assumption is consistent with the obtained data on the final 2CPhDА amounts in the reaction mixtures on platinum and palladium, where also no PhDА traces were detected (Table 1) .
When using a palladium catalyst, an increase in chloramine selectivity becomes a side effect of diffusional drag on hydrogen. This may be due to the palladium ability to dissolve a larger amount of hydrogen as compared with platinum [16] , which is able to participate in the nitro group reduction [17, 18] . The hydrogen absorption rate in ethyl acetate at 10% Pd/C is in eight times higher than at 0.5% Pt/C. It can be assumed that the contribution of diffusional drag on the palladium catalyst is less than on platinum, which also provides 2C4NA conversion high degrees, as evidenced by the data in the Table. Such effects may be due to the carrier's structure [19] . Probably, platinum, when applied to a substrate, is distributed on the carrier's deep pores inner surface, whereas the distribution of the palladium phase rather corresponds to the crust distribution ( Fig. 3  and 4 ). It can also provide a higher activity of the palladium catalyst, which is accompanied by high dehalogenation degrees in 2-propanol, and the formation of PhDА is observed from the very beginning of the reaction (Fig. 1а) .
Thus, it can be concluded that in ethyl acetate both on platinum and palladium catalysts, the 2C4NA Изв. вузов. Химия и хим. технология. 2020. Т. 63. Вып. 1 conversion degree does not reach 100%. As a result, the 2C4NA conversion degree on 0.5% Pt/C is 94%, and on 10% Pd/C -88%. The process proceeds selectively to 2CPhDА at 10% Pd/C in ethyl acetate and at 0.5% Pt/C in a 2-propanol-water azeotropic composition. Therefore, supported catalysts are very promising. They are distinguished by versatility, sufficient wear resistance, relatively high activity and selectivity. However, disclosure of the relationship "catalyst structural characteristics -activity and selectivity in the reaction" is not yet possible due to the catalysts diversity and the scientifically lack based principles for their selection. To solve this problem, it is advisable to con duct similar studies with catalysts that have a longer service life, lower deactivation rate and greater activity compared to traditional deposited ones [20] . Achievement of the goal for the synthesis of such catalysts will be provided, both using template methods for the synthesis of modified catalytically active surfaces, and the traditional sol-gel method.
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